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　　By nuclear unified model, motion of nucleus is divided into intrinsic motion of nucleon
and collective motion of nucleus.
　Although Hamiltonian and　wave function　of nucleus involve space coordinate, apin,
ｒ- apin essentially, in unified model they involve collective coordinate too.
　The purpose　of this　paper is to research　the relation between　collective　model　and
shell model by the effective interaction.
　Hamiltonian of nuclear unified model is writen by
　　　　　　　　ｊ　　　　　　　　　　　　　　　　　　　　　　　　　２
　　Ｈ？ｉ／ｎｉｆ＝Σ(几十Ｖ(ｎ))十ΣΣv(rj)cf2,。十Σ土
工十Σcod.ij.'　　　　　　(１)
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　In this equation first　term describes　the motion of nucleons　in the field by the shell
model, second term is ａ coupling　term between　intrinsic motion of nucleons and coUe-
tive motion of nucleus, third term and fourth term describe kinetic energy, and potential
energy of collective motion respectively.
　where a2,n is ａ coeficient　in expansion　of　distance ・between origin　and　surface of
nuleus R{臥｡co) by spherical harmonics as follow
尺(∂岬)＝瓦)(1十Σα４ｙ４(θ岬)) (2)
　Thereforeα2､ｇ　has five components、name】ｙ　Euler angle which　describes rotation of
rigid ellipsoid and two variables which describes the deformation under constant volume.
　The energy eigenvalue problem is solved by adiabatic approximation.
　This condition,is established by the experimental fact that collective level is situated
below single particle 】evel。
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　Now we introduce following operator
み(r,a) =Σ(几十v(r,))十ΣΣｖ(ぶα2,。十ΣC(X1,。2
which satisfiesfollowing equation
　　h(r,α)XK(r,α)＝Ｅ八ａ)Ｘ衣r,a}
　And we gain following relation
?
べα)＝Ｅχ､１Φχ､べａ)
Where Ek,。and XAr,α)φＫｎ(a) are the energy eigen value and
０）
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wave function of nucleus respectively.
　Next we can easily show that the energy eigen ―value which is eva】uated by Hamil-
ton ian　which　is　added　suitable　effective interaction　into　shell　model　Hamiltonian is
equa】to the eigen value Ｅｋｈwhich is evaluated by uniffed model.
　Namely we consider the following Hamiltonian
耳(ｒ)=;{l(几十Ｖ(り))十干耳Fﾌﾉｕ ㈲
where firstterm is shell model Hamiltonian and second term describes effectiveinteraction
　And we show energy eigen value E which is evaluated from　following equation
　　H(r)W(r)=EW(.r)　　　　　　　　　　　　　　　　　　　　　　　　　　　(7)
is equal to eigen value £,。,which is evaluated by unified model.
Operator :IJ去瓦ご汪十£(α) satisfiesnext tｅ】ation・
J[(尹ｌｼ辻ｉ十£(α))ｘｚ(ｒ,α)]恥。(α)心
　　　　　　=
JxA'('-,a)(s去瓦三戸十E(a))叫心ｘ)心
By eq. (5) we can write
ｘバｒ,ｙ〉( 弓去百ご了十£(α))吸べα)血
　　　＝八丿ｘｚ(ｒ,ａ^(I)Ｋ-。{a) da
Ｓ
(9)
now we choose the ｅ斤ectiveinteraction vtj which is satisfied by following equation
? ?
Ｈ(りXK(.r,a) =[万古瓦まｙ十£Ca)〕XAr,a)
■"rom eq. C8) and eq. (9) following relation is ･givei
Ｈ(rづXAr,α)ｈ。(.a) da =八丿Ｘバｒ,α)らμ:α)心
Vs we can combine shell　model wave　function and
　equation
臥ｒ)＝于ｘｚ(ｒ,α)0K<,(.a)da
From lowing ation がven
(10｀)
(11)
　As 】model unified model function by follow･
ng equation
　　W{r) =｢χ (「, ｣φｋ:＞i(α)」α　　　　　　　　　　　　　　　　　　　　　　　　　　(12)
from eq. (10) the relation
　H(r)W(r) = EKv＼(r)
is gained.
(13)
　As we　showed, if we choose the ｅ仔ectiveinteraction which is satisfied by eq.
energy eigen value which is evaluated by unified model is equal to energy eigen
which is evaluated by shell model.
(10)，
value
Remained problem (1) the relation between　ひりand collective coordinate　cfzu. para
(1)
(2)
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meter　B, C, (2) probelem in　the case　higher　order coeficient aa^. (3) functional
form　tﾉり（4）・foundation　of　phenomenological　effective　interaction by　the　theory　of
nuclear force, will be discussed next paper.
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